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ABSTRACT 
In scientific research paradigm, scientists and researchers are 
working on a common or distinct research topic in different research 
institutions, organizations and universities but due to communication 
gap most of them do not collaborate their findings for better 
outcomes. The outcomes are also not properly communicated to the 
target masses with their full semantics. So, a collaborative framework 
is needed that will focus on collaboration and group the processes i.e. 
cooperation, communication, coordination and coproduction within 
research communities. There is a need to develop a collaborative 
framework especially for scientific research communities in which 
people will communicate with each other and provide the upgraded 
and authenticated information in their research stream.  
In this paper, the notion of Semantic Web enabled generic 
framework is proposed to foster collaboration to bring the scientific 
researches on a common platform and minimize the communication 
gap between research communities. This will be helpful to scientists, 
researchers and academicians of research institutes, organizations and 
universities. 
KEYWORDS: Semantic Web, Generic Framework, Information World, 
Collaboration Technology, Scientific Research Wisdom. 
Introduction 
The rapid development of the World Wide Web (WWW) and 
web-based applications have accelerated the flow of information 
with addition of new facts and facets of every emerging fields  
in various research streams and technologies. Technology-
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dependent areas are changing evolving fast; people are also 
frequently adopting these changes. One of the major areas in 
which technology plays a major role is science communication.  
The motive of science communication (Mazzonetto Marzia, 
2005) is to provide scientific information to each and every 
citizen according to their specific requirements. The person must 
get the information from various resources and within certain 
time limits. We can easily analyse the impact of technology  
in the area of science communication from the Figure 1.  
As mentioned in Figure 1, science communication was fully 
dependent on the communicator in the past, essentially working 
as a messenger to convey the information among the masses 
without its duality. At present, ICT has changed the nature of 
communication replacing the physical communicator. In future, 
science communication will depend on Artificial Intelligence 
(AI) based systems.  
 
 
 
Figure 1: Science Communication: Yesterday, Today and Tomorrow. 
 
In India, there are various institutions, communities and 
agencies working in field of science stream and propagating new 
information that may be useful for the common people and for the 
country also. CSIR-National Institute of Science Communication 
and Information Resources (NISCAIR) and Vigyan Prasar are 
among the prominent institutes that are devoting their efforts to 
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deliver scientific information to the target masses for revolutionary 
changes in different fields of science.  
Exploring a large number of researches, articles and 
publications about technologies, we found that Semantic Web is 
one of the major technologies that can be used to represent the 
semantics of information in a structured form and make it 
machine processible and understandable also. At present, 
Semantic Web is a popular technology that can not only change 
the structure of information or system, it is capable of enabling 
the semantical information embedded applications and system 
which is machine understandable, readable and processible for 
machine to machine interaction. A growing number of scientists 
and researchers across fields are investigating the factors that 
influence public perceptions of science and technology and their 
implications for effective communication. 
 
Semantic Web 
The Semantic Web is a burning agenda of research originally 
initiated by Tim Berners-Lee in the year 2001 (Business Week, 
2007, 9 April) and now it is considered as the extension of the 
existing web. This agenda was reiterated by Berners-Lee and his 
colleagues as a ‘web of data’ (Ed Smith MK Welty C and 
McGuinness DL, 2009). The major objective of the Semantic 
Web is to enable the semantics of information and services 
available on the web such that it is interpretable and 
understandable to machines. One of the main difficulties with the 
current web is that it primarily involves documents designed to 
be readable for humans only, rather than for machines. For 
example, machines are able to interpret the syntax of the web 
documents (e.g. XHTML) and depict the content of these 
documents for users as per their requirement. The intention of 
the Semantic Web is to deliver the data in such a way that it will 
facilitate better services and would be capable of extracting the 
semantics from documents by intelligent software agents. 
Therefore, our focus is on deployment of the Semantic Web 
for science communication. Such semantic technologies assume 
greater potential and complexity when applied to everyday tasks, 
such as booking a medical appointment or ordering wine for a 
social event (Shadbolt N, Berners-Lee T and Hall W, 2006). In 
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Resource Description Framework 
Resource description framework (RDF) (Ed Klyne G and Carroll 
JJ, 2004) is a framework for modelling and representing data and 
its resources on the web. In fact, RDF is basically a data model 
in which statements are made about web resources. Each 
statement made about a resource covers a collection of ‘triples’ 
consisting of a subject, predicate and object. The subject denotes 
the object that the triple is describing, the predicate identifies the 
attribute of the subject within the statement, and the object 
defines the value of the predicate. A set of triples is known as an 
RDF graph and is diagrammed using a series of nodes connected 
by labelled arcs (Figure 3). 
 
 
 
Fig. 3: Set of Triples as RDF Directed Graph 
 
Resource Description Framework Schema 
Resource Description Framework Schema (RDFS) is the 
semantic extension of RDF that provides mechanisms to describe 
groups of related resources and the relationships between those 
resources. The declaration of properties (attributes) of resources 
and their corresponding semantics are defined in the context of 
RDF as an RDF Schema (RDFS). A RDFS (D Brickley and RV 
Guha, 2000) does not only define the properties of the resources 
(i.e. title, author, subject, size, colour, etc.) but it may also define 
the kinds of resources being described (i.e. books, Web pages, 
people, companies, etc.). The properties between resource and 
class are graphically shown in Figure 4. 
 
 
 
Fig. 4: Graph of RDFS 
 
Taken together, Resource-Properties-Class shown in  
Figure 4 represents the properties of resources that will be used 
in the RDF construction of statements. This mechanism can also 
be use to define the kinds of resources.  
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Web Ontology Language 
The Web Ontology Language (OWL) (Knublauch Holger, 
Oberle Daniel, Tetlow Phil, Wallace Evan, 2006 and OWL, 
2012) is a language for Semantic Web technology that is 
designed to represent the complex knowledge about things, 
groups of things, and relations between things. OWL (Hitzler 
Pascal, Krötzsch Markus, Parsia Bijan, Patel-Schneider Peter F, 
Rudolph Sebastian, 2009 and Patel-Schneider Peter F, Horrocks 
Ian, Patrick J Hayes, 2004) is a computational logic-based 
language such that knowledge expressed in OWL can be 
exploited by computer programs to verify the consistency of that 
knowledge or to make implicit knowledge explicit. OWL 
documents are known as ontologies that can be published in the 
World Wide Web and may refer to or be referred from other 
OWL ontologies. Hence, OWL will make the knowledge related 
to library too rich that the machine can manipulate it effectively 
and give the more efficient result to user. 
 
Proposed Framework 
Motivated from various Semantic Web enabled collaborative 
frameworks, the Semantic Web Based Collaborative Framework 
for Innovative Science Communication Paradigm is proposed 
and a roadmap of that framework is shown in Figure 5. It  
has four major components: Information World, Knowledge 
Management, ServiceLayer and Users Interface.  
Information World is the world of information which has 
tremendous amount of knowledge and which is also increasing 
day by day but due to the unstructured representation it cannot 
potentially be utilized by the masses. Knowledge management is 
organizing the knowledge in such a manner by using various 
technologies and tools that the people efficiently retrieve the 
information when they will require. Semantic Web can be used 
for the knowledge management with its enabled mechanism  
that will make the framework intelligently rich in which the 
information and knowledge of the information world will be 
represented semantically making the information and knowledge 
processible for system rather than data processing. Ontology is 
one of the major technologies of Semantic Web that will lodge 
the reasoning mechanism on this generic framework enabling the 
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semantic information retrieval on user’s query. The framework 
provides a broad conceptual map to integrate the information 
world of scientific research wisdom and collaborate the research 
findings and outcomes of various research streams of different 
research institutions, organizations and universities. The research 
communities can spread the research ideas and research findings 
to others via this proposed framework helping them go in for 
better cooperation, communication, coordination and coproduction. 
We need to construct the RDF (Resource Description Framework), 
RDFS (Resource Description Framework Schema) documents 
and ontology for scientific research wisdom that will be 
intelligently utilized by the proposed framework.  
 
 
 
Figure 5: Semantic Web based Framework for Science Communication. 
 
The proposed framework will help bring scientific findings 
and outcomes of on a common platform and minimize the 
communication gap between research communities and the 
masses. With better collaboration of research findings and 
outcomes of various research streams from different research 
institutions, organizations and universities it will be possible to 
get better results. 
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Conclusion 
With the increasing popularity of web technology, people are 
expecting to utilize it for grabbing the required services. Science 
communication is an area where science writers, researchers and 
scientists try to convey the scientific information to target 
masses in a time-bound manner. This paper tries to provide 
collaborative science communication facilities on a common 
platform by using Semantic Web based framework. The 
framework provides a conceptual map to integrate the 
information world of scientific research communities and foster 
collaboration between the research findings. 
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